Executive Summary
We identify factors that influence the intent of undergraduate information systems majors to pursue IT certification. Previous research has revealed that IT/IS hiring managers may use certification as a job requirement or to differentiate between job candidates with similar levels of education and experience. As well, salary surveys have shown that certified employees often make more money and bonuses than non-certified workers. If teachers and trainers wanted better to influence students' decisions about IT certification when the job market signals that being certified gives an applicant an advantage in being hired, where would they begin?
We used interview and survey data and a well-known theory, the Theory of Planned Behavior (TPB), to identify the factors that influence students' intentions to earn an IT certification. The TPB proposes that three constructs, 1) Attitude, 2) Subjective Norms, and 3) Perceived Behavioral Control, are significant in predicting Behavioral Intention, which in turn predicts behavior. Recent research suggests that Attitude can be predicted using two more constructs: Affect (emotion) and Cognition (outcome beliefs). We conducted interviews with undergraduates to identify outcome beliefs. We also identified referent groups for Subjective Norms and Self-Efficacy beliefs for measuring Perceived Behavioral Control. We used measures validated in other studies to measure Behavioral Intention, Attitude, and Affect. We targeted accessible undergraduate information systems students at two universities in the Southeastern US. Two hundred fifty-two (252) students were asked to participate in the study; 120 students completed our Web-based survey, a response rate of 47.6%. We used hierarchical multiple regression to analyze the survey responses. In the first hierarchical regression analysis, all three TPB constructs were significant in predicting Behavioral Intention. However, Attitude was far more influential than either Subjective Norms or Perceived Behavioral Control. In the second analysis, we found that Affect influenced Attitude far more than did Cognition. The adjusted R 2 of the model was .513.
Responses to the on-line questionnaire reflect a consistently positive view of the outcomes of pursuing IT certification. However, about 1/3 of respondents rated their reactions to statements asking them whether they believe IT managers and hiring managers think they should pursue an IT certification as "neutral". This was surprising given that these managers are ultimately responsible for delivering the benefits of IT certification to employees. As well, little more than half the respondents indicated that they had the money and resources to pursue IT certification. Student comments suggested that lack of Material published as part of this publication, either on-line or in print, is copyrighted by the Informing Science Institute. Permission to make digital or paper copy of part or all of these works for personal or classroom use is granted without fee provided that the copies are not made or distributed for profit or commercial advantage AND that copies 1) bear this notice in full and 2) give the full citation on the first page. It is permissible to abstract these works so long as credit is given. To copy in all other cases or to republish or to post on a server or to redistribute to lists requires specific permission and payment of a fee. Contact Publisher@InformingScience.org to request redistribution permission.
Introduction
"I am a rising senior who is currently trying to obtain an entry-level IT job and have been turned down because I do not have any certifications."
Methods of social closure (Weber, 1922 (Weber, /1978 , such as voluntary certification, licensing, and credentialing, are used in professions, such as law, accounting, education, airplane piloting and engineering, to signal quality, focus demand, and enhance rewards for professionals. The IT field possesses no universal means of social closure. However, voluntary certification has emerged as a method of ensuring and signaling the skill level of IT workers, sometimes serving as a substitute for experience and/or education (Childs, 2002) . Certified employees often make more money and bonuses than non-certified workers (Gabelhouse, 2002; McCarthy, 2002; Shaffhauser, 2002; Sosbe, 2001; Tittel, 2001 ) and certification helps them earn promotions and raises (Dohner, 2001; Domingo, 2007; Gabelhouse, 2001 ).
IT certification is popular and important for job-seekers. It is estimated that over 1,000 IT certifications are available (Rowe, 2003) . Approximately 6.5 million people in the U.S. hold a computer certification; that number may exceed 20 million by 2010. Industry analysts estimated the size of the certification training market in North America at $500 to $600 million in 2000, climbing as much as 20 percent per year for the foreseeable future (Tittel, 2001) . Worldwide spending in IT certification was estimated to reach $4 billion in 2003 according to an IDC report (Flynn, 2002) . A study of hiring managers from approximately 700 companies both inside and outside the IT industry found that "IT companies viewed certifications at least as important as a bachelor's degree while non-IT companies placed certifications slightly below a bachelor's degree in importance" (ITAA, 2001) . Another study found that over half the CIOs surveyed "would hire a person with a certification, even if they had no work experience. Some even said they would not hire anyone without a certification" (Childs, 2002) .
The popularity of IT certifications suggests that many IT professionals believe managers use it as a selection tool when hiring. "Human resource managers have typically used IT certifications as an indicator of an applicant's base-line suitability for a specific IT related position. Certifications act as a signal to hiring managers that a job candidate has achieved a level of knowledge and skill necessary to perform in a particular IT job role" (Randall & Zirkle, 2005) .
Employers are increasingly turning to certifications as a way to make sure that prospective employees possess the necessary skills (Al-Rawi, Bouslama, & Lansari, 2006) . Employers often desire and may even require certain computer certifications as a condition of employment (Hitchcock, 2007) . Employers often assume that certified employees are better able to manage the organization's IS resources (Cegielski, 2004) . For example, "Many employers assume a certified network professional is better able to manage networked resources than is a non-certified counterpart" (Cegielski, Rebman, & Reithel, 2003) .
A survey of hiring managers (Hunsinger & Smith, 2005) revealed that they use certification to screen applicants, to differentiate between otherwise equally qualified applicants, to qualify for service-agreement discounts and warranty protection, and to validate their employees' qualifications to their own customers, among other reasons. The usefulness of certification may depend on the field within IS and the level of the position (entry vs. management.) Hiring managers use IT certification in addition to and sometimes in place of academic qualifications.
Depending on the position sought, there are often clear advantages to possessing a certification. Zeng (2004) notes that many students in CIS and CS programs want to earn both certification and a degree in order to meet increasing demands from industry. Randall and Zirkle (2005) stated, "A student that has obtained a certification as an addition to a post-secondary education has a strong theoretical foundation to build on, an increased marketability, and better chances for long term career success." Students entering the workforce are more marketable when they possess IT certifications along with their education (Al-Rawi, Lansari, & Bouslama, 2005) . Industry certifications give individuals a more complete and diverse set of credentials to enter the job market (Hitchcock, 2005) . Brookshire (2000) notes that IT certifications are very important, as students use the skills associated with them to get better jobs. Students benefit financially from holding IT certification because "employers relate certification to evidence of skill and reward persons with those skills" (Ray & McCoy, 2000) .
However, some IS students choose not to pursue certifications. Teachers and trainers will benefit from knowing how better to influence students' decisions about IT certification when the job market signals that being certified gives an applicant an advantage in being hired. Designers and sponsors of certifications, including IT vendors, as well as thirdparty training and testing centers, who have an interest in increasing enrollments in their programs, will benefit from knowing what factors influence the decisions of undergraduates to pursue certifications.
Predicting Intent and Behavior

The Theory of Planned Behavior
The Theory of Planned Behavior (TPB) (Ajzen, 1991) has been used in multiple fields to predict intention and behavior (Ajzen, 2001; Armitage & Conner, 2000; Ingram, Cope, Harju, & Wuensch, 2000; Sutton, 1998) , including intention related to information technology use (Chau & Hu, 2001; F. D. Davis, 1989; Harrison, Mykytyn, & Riemenschneider, 1997) .
In this study, the behavior investigated is that of pursuing IT certification within the next twelve months.
The TPB, illustrated in Figure 1 , expands the theory of reasoned action (TRA) (Fishbein & Ajzen, 1975) to deal with behaviors under incomplete volitional control by including an additional construct: Perceived Behavioral Control. Performance of behaviors under incomplete volitional control may depend on availability of opportunities and resources, including time, money, skills, and cooperation of others (Ajzen, 1991) .
The TPB predicts intention using three constructs:
• Attitude toward the behavior is the degree to which a person has a favorable or unfavorable evaluation of the behavior in question (Ajzen, 1991) .
• Subjective Norm refers to the person's perception of the social pressures to perform or not perform the behavior (Ajzen, 1991) . These social pressures arise from members of referent groups (those groups that influence their decisions).
• Perceived Behavioral Control refers to the perceived ease or difficulty of performing the behavior (Ajzen, 1991) . This construct is derived from Bandura's (1977) concept of selfefficacy -"the conviction that one can successfully execute (a given) behavior" (Eagly & Chaiken, 1993) . In previous studies, measures of Perceived Behavioral Control have often been found to improve prediction of behavior above and beyond attitude and subjective norm, especially when volitional control is not high (Ajzen & Fishbein, 2005) .
The relative influence of each construct differs with the behavior being examined as well as with the group being studied. Occasionally, a construct is not found to be a significant influence.
Affect and Cognition as Predictors of Attitude
Attitude may be better explained if we consider it in terms of two aspects: Affective, or emotional, and cognitive, or outcome beliefs (Ajzen, 2001; Lavine, Thomsen, Zanna, & Borgida, 1998; Manstead & Parker, 1995; J. D. Morris, Wood, Geason, & Kim, 2002; Verplanken, Hofsee, & Janssen, 1998) . Affect deals with how a person feels about performing a particular behavior; it is emotion-based. Cognition deals with what a person thinks about performing a particular behavior; it is belief-based (Verplanken et al., 1998) .
It is important to consider the two aspects of attitude because individuals differ in the extent to which they rely upon affective and cognitive information in structuring their attitudes. nitive information, and "feelers" (affect-based) are more inclined to base their attitude toward capital punishment on their emotions (Haddock & Zanna, 1998) . "The two components also take on different degrees of importance for different attitude objects" (Ajzen, 2001 ). This study separates affective evaluations from outcome beliefs as suggested by Manstead and Parker (1995) .
Previous studies on Affect and Cognition have found that they are positively related to attitude (Lavine et al., 1998) . For example, in the case of the use of IT certification in the hiring process, results of a previous study of managers (Hunsinger & Smith, 2005) suggest that both Affect and Cognition are positively related to attitude. Figure 2 illustrates the model and the hypotheses. The TPB holds that a person's intention to perform the behavior in question is stronger when Attitude and Subjective Norm are more favorable and Perceived Behavioral Control is greater (L. E. Davis, Ajzen, Saunders, & Williams, 2002) .
Hypotheses
• Hypothesis 1: Attitude toward the behavior is significantly and positively related to intent to pursue IT certification within the next twelve months.
• Hypothesis 2: Subjective Norm is significantly and positively related to intent to pursue IT certification within the next twelve months.
• Hypothesis 3: Perceived Behavioral Control is significantly and positively related to intent to pursue IT certification within the next twelve months.
• Hypothesis 4: Cognition is significantly and positively related to Attitude regarding pursuing IT certification within the next twelve months. 
Research Method
We began our research on students' perceptions of IT certification by interviewing students. We randomly selected fifteen CIS/MIS majors and asked each of them questions concerning their thoughts about IT certification. Since different beliefs and referent groups may apply to different behaviors and different research populations, we based some of our measures on what the students stated in these interviews. We used the theory of planned behavior (Ajzen, 1991 ) and Ajzen's recommendations for constructing a theory of planned behavior questionnaire (Ajzen, 2002) to guide our interview questions.
Using structured interviews, we investigated students' beliefs, thoughts, feelings, and attitudes about IT certification. We asked students to identify referent groups (such as parents, professors, or friends) who influence their decisions. In addition, students were asked about self-efficacy factors (such as lack of knowledge or money) that might prevent them from pursuing an IT certification. Ajzen (2002) notes that pilot work, often done through preliminary interviews, is required to identify accessible behavioral, normative, and control beliefs such as referent groups.
Next, based on interview data, we created an online survey using SurveyMonkey (www.surveymonkey.com). As recommended by Ajzen (1991) , we integrated the findings from the interviews with the theory of planned behavior constructs (Attitude, Subjective Norm, and Perceived Behavioral Control) to begin empirically analyzing students' intentions to pursue an IT certification. Since some researchers, including Ajzen himself (2001), have recognized that other variables may be necessary under some circumstances to better predict intention, we included two additional constructs, Affect and Cognition.
To verify the temporal stability of our survey instrument, we conducted a pilot study. We asked students in two of our CIS/MIS courses to complete the questionnaire on two occasions approximately three weeks apart. Twenty-seven students completed the questionnaire on both occasions. This sample size is similar to those used in previous pilots reported in Ajzen and Fishbein (1980, pp. 105, 120) . We found that the instrument remained consistent over time. (More details are provided later about the test-retest reliability of the constructs). We asked students to provide suggestions concerning the questionnaire length, sequence of questions, wording issues, or other comments and refined the original questionnaire based on that feedback. The students that participated in the pilot study did not participate in the main study.
Measures
We used items validated in other research to measure three constructs: Behavioral Intention, Attitude, and Affect. Based on recommendations when applying the Theory of Planned Behavior (Ajzen, 1991 (Ajzen, , 2002 , other items were measured using items we developed from interviews with students.
Behavioral intention
Three previously validated items, "I plan to earn," "I intend to pursue," and "To the extent possible, I plan to pursue," were used to measure each respondent's intention to earn IT certification (Ajzen, 1991; Ajzen & Fishbein, 1980) . Respondents rated each item for the statement, "________________ an IT certification in the next twelve months" on a seven-point bi-polar scale ranging from -3 (Strongly Disagree) to +3 (Strongly Agree). Cronbach's alpha for Behavioral Intention was .94, exceeding the recommended cutoff value of .70 (Santos, 1999) . Pearson's r for test-retest reliability, r = .64, was acceptable (see Nunnally, 1978) .
Attitude
We computed a measure of Attitude toward intention to pursue certification using statements validated in previous TRA and TPB studies that were found to exhibit high internal consistency (Ajzen, 1991 (Ajzen, , 2001 Sheppard, Hartwick, & Warshaw, 1988) . To gauge students' attitudes concerning certification, the following seven-point scales were used to rate the statement, "For me, pursuing an IT certification in the next twelve months is a __________ idea": Very good / Very bad; Very positive / Very negative; Very helpful / Very unhelpful. Cronbach's alpha for Attitude was .92, and Pearson's r for test-retest reliability was .66.
Normative beliefs and motivation to comply (Subjective norm)
We identified referent groups in interviews with students. The following referent groups were deemed important by at least half of the students in the interviews: 1) IT managers, 2) My professors, 3) Hiring managers, 4) My advisors, 5) My parents, and 6) The general public.
To measure normative beliefs, participants rated their agreement or disagreement with statements about the views of each of the referent groups using a seven-point scale ranging from Strongly Agree (+3) to Strongly Disagree (-3). Students rated each referent group on a seven-point scale for the statement: "_____________ think I should pursue an IT certification within the next twelve months."
We also asked respondents to rate their motivation to comply with the opinions of each referent group on a seven-point scale ranging from Very Undesirable (1) to Very Desirable (7). Students rated each referent group for the statement, "Generally speaking, I do what _____________ think I should do." Following the practice of other studies based on the Theory of Planned Behavior (Ajzen, 1991) , we calculated a measure of Subjective Norm by multiplying each normative belief by the corresponding motivation to comply and summing the products.
Pearson's r for test-retest reliability, r = .56, was acceptable (see Nunnally, 1978) . For theoretical reasons, it is inappropriate to compute Cronbach's alpha on the belief composites, as we cannot assume that the beliefs are internally consistent (Ajzen, 2002) .
Perceived control and degree of facilitation (Perceived behavioral control)
We used several statements generated from the interviews to measure the strength of the respondent's perceived control beliefs; related statements were used to compute the perceived degree of facilitation of these beliefs. The following perceived control beliefs were mentioned by at least half of the students in interviews: Having the 1) Learning ability, 2) Knowledge, 3) Skills, and 4) Money and resources.
Perceived control beliefs were rated on a scale ranging from Strongly Agree (+3) to Strongly Disagree (-3). Students rated each control belief for the statement, "I ______________ to earn an IT certification within the next twelve months."
Perceived degree of facilitation was rated using values from 1 (Much Easier) to 7 (Much More Difficult). Students rated their perceived degree of facilitation for each referent group for the statement, "For me, having the ___________ to pursue an IT certification would make it [much easier---much more difficult] to earn an IT certification in the next twelve months."
We calculated Perceived Behavioral Control (Ajzen, 1991) by multiplying each control belief by the corresponding perceived degree of facilitation and adding the products.
Pearson's r for test-retest reliability, r = . 54, indicates sufficient internal reliability (Nunnally, 1978) . As was the case for subjective norm, it is inappropriate to compute Cronbach's alpha on the belief composites, as we cannot assume that the beliefs are internally consistent (Ajzen, 2002) .
Outcome beliefs and evaluations (Cognition)
Outcome belief measures were based upon input from interviews with undergraduate students concerning IT certification. Outcome beliefs mentioned by at least fifty percent of the interviewees were included in the survey instrument. The following nine beliefs concerning certification are: 1) Would make me more valuable to a company, 2) Would increase my marketability to potential employers, 3) Would increase my helpfulness to a company, 4) Would increase my qualifications for a job, 5) Would give me an advantage over other job candidates who do not hold an IT certification, 6) Would help me to earn more respect, 7) Would differentiate me from other job candidates applying for a position, 8) Would help me make more money than a similar job candidate who does not hold an IT certification, and 9) Would increase my likelihood of getting hired by an employer.
We asked survey respondents to rate these nine outcome beliefs on a seven-point scale ranging from Strongly Disagree (-3) to Strongly Agree (+3). Students rated each belief pertaining to the statement, "Earning an IT certification within the next twelve months…."
Participants also indicated the outcome evaluation for each statement on a scale ranging from Very Undesirable (1) to Very Desirable (7). Students rated each of the outcome beliefs using this seven-point scale.
We computed the Cognition measure by multiplying the likelihood rating for each outcome by its outcome evaluation and summing the products.
Pearson's r for test-retest reliability (r = .75) was acceptable.
Affect
We computed Affect using previously validated measures (Crites, Fabrigar, & Petty, 1994; Simons & Carey, 1998) . The four Affect measures concerning certification are: 1) Love, 2) Be proud, 3) Be excited, and 4) Be happy. Participants indicated responses on a scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree) for each Affect measure for the statement, "I would ____________ pursuing an IT certification in the next twelve months." Cronbach's alpha for Affect was .93. Using Cronbach's alpha or test-retest reliability, we found that all constructs were sufficiently reliable. The constructs using Pearson's r have moderate to strong test-retest reliability (Pearson's r values in the range .54 -.75) (Nunnally, 1978) .
Population and Sample
The population of interest for this study is undergraduate students of Information Systems (IS) in the United States. The population targeted in this study was undergraduate students in Information Systems courses at two universities in the Southeastern United States. We did not ask students to indicate their class; however, since most freshmen and sophomores at these universities do not formally declare their major until they are admitted to the College of Business, we believe that most respondents were juniors or seniors. Burns and Grove (2001) recommend using at least 30 subjects per independent variable in order to ensure that the ratio of subjects to independent variables is substantial. The model contains five independent variables (Affect, Cognition, Attitude, Subjective Norm, and Perceived Behavioral Control). The model is tested in two parts:
• Test 1 examines the influence of Attitude, Subjective Norm, and Perceived Behavioral
Control on Behavioral Intention. The minimum sample size for Test 1 is 90.
• Test 2 examines the influence of Cognition and Affect on the Attitude construct. The minimum sample size for test 2 is 60.
These sample sizes are comparable to those of other small-sample studies that use hierarchical multiple regression and the theory of planned behavior (Christian & Armitage, 2002 ; M. G. Morris & Venkatesh, 2000) .
We asked 252 undergraduate students to participate in the study. To entice students to complete the on-line survey, we offered to enter their email addresses into drawings for prizes such as gift certificates and flash drives. Student email addresses were not gathered otherwise, and those gathered were discarded after prizes were awarded. We received 120 completed surveys--a response rate of 47.6%.
Specific majors represented in our survey include Computer Information Systems (82 responses -68.3%), Management Information Systems (10 responses -8.3%), Information Security and Privacy (7 responses -5.8%), Computer Science (13 responses -10.8%), and Other (8 responses -6.7%). Regardless of major, all respondents were enrolled in undergraduate courses offered in a business college or school. Of the respondents, 91 were male (75.8%) and 29 were female (24.2%).
Verifying Assumptions
Before analyzing the data, we verified the assumptions of normality, homoscedasticity, linearity, and independence. We tested for normality with a normal probability plot of the residuals. Homoscedasticity was checked using plots of residuals versus predicted values. We used a plot of the observed versus predicted values to test for linearity. Independence of the errors was verified by using the Durbin-Watson statistic. Results of the Durbin-Watson test (d = 2.02) for autocorrelation fall within the range 1.5 -2.5 as recommended by Tabachnick and Fidell (2000) .
Using SPSS 14.0, we computed the correlations, illustrated in Table 1 , and tolerances for each variable. Using cutoffs of .80 for correlations and .20 for tolerance (Garson, n.d.) , we determined that multicollinearity does not present a problem. 
Results
Salient Beliefs and Referent Groups
We captured students' perceptions of outcomes of IT certification through nine statements in our survey that were based on data gathered previously during interviews. When asked about various positive outcomes that could await them as a result of holding an IT certification, for each consequence save one, over 90% of respondents replied with some measure of agreement (somewhat agree, agree, or strongly agree).
Our survey findings suggest that most students believe that IT certification is worthwhile, that earning an IT certification will help them gain employment, make more money, and become more valuable to a company, among other things. Salient outcome beliefs are illustrated in Table 2 . Students were asked to rate each referent group on a seven-point scale for the statement: "_____________ think I should pursue an IT certification within the next twelve months." As Table 3 illustrates, most respondents believe that IT managers, hiring managers, and their professors believe they should earn an IT certification. However, we were surprised at the number of students who responded "neutral" on most of these measures despite there being so many likely benefits to earning a certification. Regarding Self-efficacy beliefs, the overwhelming majority of respondents believed they had the learning ability to earn IT certification, and large majorities believed they had the skills and knowledge. On the other hand, Table 4 illustrates that money emerged as an issue for some. "I would love to pursue an IT certification but I do not have the money right now," commented one respondent. Another wrote, "It would nice for [our] students to receive discounted vouchers to take certification tests, or provide free training materials." 
Affect and Attitude
Students expressed positive feelings concerning IT certification in both their quantitative survey responses, illustrated in Table 5 , and their comments about certification given at the end of the survey. (The last question of the survey asked, "Please provide any other thoughts you would like to share concerning IT certification.") Thirty of the 120 respondents (25%) answered this optional question. Several students stated (Emphases are the authors'.), "I would love to pursue an IT certification…." Respondents also exhibited strong emotions in other comments. "I am excited that you are looking into [certification]…," one person stated. Another student said, "…you should have a passion for [earning certification]." A majority of the surveyed students possess positive attitudes toward earning an IT certification. One student commented, "It would be extremely helpful to be able to earn an IT certification as part of my [computer] major." Another student mentioned that earning an IT certification "…sounds like a good idea." Table 6 summarizes students' responses to statements concerning their attitudes about earning an IT certification. Pursuing an IT certification is a GOOD idea. 88.5%
Pursuing an IT certification is a POSITIVE idea. 89.3%
Pursuing an IT certification is a HELPFUL idea. 88.5%
Testing the Model
We used hierarchical multiple regression to analyze the questionnaire responses. This technique has been used in a number of previous studies based on the Theory of Planned Behavior (Chau & Hu, 2001 ; F. D. Davis, Bagozzi, & Warshaw, 1989; Harrison et al., 1997 ; M. G. Morris & Venkatesh, 2000; Venkatesh, 2001) .
Intention is the dependent variable for the first regression.
Assumptions based on theory and research determine when independent variables should be entered into the model (Stockburger, 1998) . As each independent variable (or set of variables) is entered, the change in adjusted R 2 is calculated, and we determine whether each change is significantly different from zero (Stockburger, 1998) . We follow the suggestion of Ajzen and Madden (1986) regarding order of entry of variables in the TPB, beginning with Attitude, followed by Subjective Norm then Perceived Behavioral Control. Table 7 illustrates the results of the first regression. To examine the influences of Cognition and Affect on Attitude, we performed a second hierarchical regression analysis with Attitude as the dependent variable.
We ran this test twice. During the first, we entered Cognition into the equation as the first independent variable since Affect is not measured explicitly in the TPB. Table 8 illustrates the results of the regression. Since Affect, once entered, was more significant than Cognition, we analyzed the data again, this time reversing the entry order. The results are presented in Table 9 . *p < .05; **p < .01; ***p < .001
As anticipated, both Affect and Cognition are significant and each adds to the predictive value of the model in accord with its order of entry into the model.
Based on these results, we state the following regarding the hypotheses:
• Hypothesis 1, "Attitude toward the behavior is significantly and positively related with intent to pursue IT certification within the next twelve months," is supported. Attitude was entered first into the regression equation (β = .682, p < .001).
• Hypothesis 2, "Subjective Norm is significantly and positively related with intent to pursue IT certification within the next twelve months," is supported. Attitude (β = .588; p < .001) and Subjective Norm (β = .226; p < .01) each contribute significantly to the equation.
• Hypothesis 3, "Perceived Behavioral Control is significantly and positively related with intent to pursue IT certification within the next twelve months," is supported. Attitude (β = .519; p < .001), Subjective Norm (β = .194; p < .01), and Perceived Behavioral Control (β = .161; p < .05) are significant in the equation.
• Hypothesis 4, "Cognition is significantly and positively related with Attitude regarding pursuing IT certification within the next twelve months," is supported. Affect (β = .538; p < .001) and Cognition (β = .251; p < .01) each contributed significantly to the equation.
• Hypothesis 5, "Affect is significantly and positively related with Attitude regarding pursuing IT certification within the next twelve months," is supported. Affect was entered first into the regression equation (β = .712; p < .001).
Discussion
As expected, the three original TPB constructs are significant in predicting undergraduate information systems majors' intent to pursue IT certification within the next twelve months, with Attitude being the most influential. The second hierarchical regression showed that Affect influences Attitude far more than Cognition, thus providing support for the inclusion of Affect in future research using TPB and pointing to the need to consider emotions when investigating the reasons for which students make choices regarding the pursuit of IT certification or designing interventions to affect their behavior.
In summary, although all the relationships proposed by the theory were significant, Affect or emotion appears to be the most significant single influence on this decision for this group.
Previous research has indicated that employers tend to look favorably upon job applicants holding IT certification. The majority of students indicated in the survey that they would tend to do what these referent groups think they should do. Nevertheless, about one-third of the students surveyed provided a "neutral" response to the statements measuring whether they believe IT managers and hiring managers think they should pursue an IT certification. In the area of IT certification, it appears that there is a disconnect between what IT and hiring managers desire from job applicants and what students believe these managers look for in prospective employees.
We did not include time to prepare for or take certification exams in our survey because the matter did not come up in our initial interviews, but the open-ended responses to the survey suggest that we should include it in future work, as it would be a self-efficacy belief. "Time constraints are the biggest factor currently in my pursuing an IT certification," said one respondent.
It is ironic to read comments professing ignorance of testing centers and financial concessions for undergraduates when an academic department already offers reduced pricing on certification exams and loans certification materials to students at no charge. Although lack of money may prevent some students from pursuing certification, ignorance or lack of knowledge may exacerbate the issue.
One solution to this problem would be to have teachers remind students often of the resources that are available. Some students concur. "In the two years I have been in the [information systems] department," said one student, "this is the first time I have heard about IT certification…it would be nice to have someone mention it to students at some point." Another student advocated that IT certification be talked about more in classes and that students be "informed more on how to begin the process of studying for and then ultimately taking these exams and earning the certifications." "It would only make sense if more professors were more involved with this process in the [information systems] department," said another student, "actively advertising certifications related to their course. It would make it a lot easier if they were part of the exam process."
Conclusion
The findings of our study can be used to better understand the factors influencing undergraduate information systems majors to pursue IT certification. We found that Attitude, Subjective Norm, and Perceived Behavioral Control significantly influence Behavioral Intention. Our results point to Attitude as the most important influence on Behavioral Intention by this group and indicate that Affect, or emotion, is the most important influence on Attitude. We discovered a gap between what IT and hiring managers desire from job applicants, and what students believe these managers look for in prospective employees. About 1/3 of respondents rated as "neutral" the statements asking them whether they believe IT managers and hiring managers think they should pursue an IT certification. This was surprising given that these managers are ultimately responsible for delivering the benefits of IT certification. As well, little more than half the respondents indicated that they had the money and resources to pursue IT certification.
Student comments suggested that lack of time was an important impediment for them, an item that did not emerge from our initial interviews. Future work should include "the lack of time" as part of the Perceived Behavioral Control construct. This limiting factor did not come up in the preliminary interviews with students, but was mentioned in several of the online survey's openended responses. We suspect that the role of Perceived Behavioral Control will increase with the inclusion of the lack of time.
A number of students (26.4%) indicated that they lack knowledge about certification options; they believe that faculty should play a more active role in informing them about certifications related to course content and the opportunities available to them through certification. Making students better aware of their certification options will help us close the gap between hiring managers' expectations and students' lack of knowledge concerning certification.
Our research was limited by its sample. Future work could examine and compare other geographical areas in the US and even examine students' perceptions of IT certification in other countries. Even though our sample size (n = 120) was adequate for the hierarchical analysis, a larger sample would allow us to use structural equation modeling to further explore the relationships among the constructs.
In the IT field, voluntary certification is an important means by which job applicants can indicate the skills they possess. Regardless of whether the skills needed for certification are developed through coursework or extracurricular activities, teachers and trainers who are interested in seeing their students fare well in the job market should encourage them to investigate becoming certified in their desired area of IS.
Our study found that Affect (how students FEEL about certification) is more influential on Attitude than Cognition (what students THINK about certification). Job and salary benefits are important to students; information about these benefits should obviously be presented to them. However, since our study discovered that Affect is more influential than Cognition, we also suggest emphasizing information that will appeal to students' emotions. We found that 81% of the students indicated that they would feel PROUD pursuing an IT certification. This could be compared to how doctoral students feel when pursuing a PhD or similar terminal degree. Students may possess additional confidence going onto the job market with the pride of holding an IT certification. Benefits of IT certification mentioned by employees in a previous trade study (Sosbe, Hollis, Summerfield, & McLean, 2005) included several relating to Affect or emotions, including gaining greater confidence, earning prestige and recognition from colleagues, and being part of a community of certified professionals.
Although one might expect that logical, cognitive arguments would be the most effective way to encourage students to pursue certification, our results suggest that the promise of an emotional payoff would be more influential.
